Quantitative fluorescence histochemistry of combined formaldehyde-chloral-induced fluorescence of amino-terminal tryptophyl-peptide in model experiments and in the pars intermedia of the rat hypophysis.
The relationship between the intensity of combined formaldehyde-chloral vapour-induced fluorescence and the concentration of amino-terminal tryptophyl-peptide in model experiments was found to be non-linear. At a certain concentration the intensity began to increase more slowly than the concentration, and when the concentration further increased the intensity even began to decrease. Based on the studies previously reported and on the above findings it seems that fluorescence induced by combined formaldehyde-chloral vapour, glyoxylic acid vapour and possibly also other combined formaldehyde and carbonyl compounds in the hypophyseal cells containing amino-terminal tryptophyl-peptides is quenched in normal conditions due to the high local concentration. Thus, small to moderate changes in the amounts of amino-terminal tryptophyl-peptides cannot be observed by measuring the fluorescence intensity. In tissue experiments the intensity of combined formaldehyde-chloral vapour-induced fluorescence in the rat pars intermedia was measured after reserpine treatment, which decreases the number of hormone storage granules as demonstrated electron microscopically. The fluorescence intensity measurements were combined with an estimation of the amounts of amino-terminal tryptophyl-peptides extracted from hypophyses and separated in thin-layer chromatography, and subsequently demonstrated by combined formaldehyde-chloral vapour and a protein stain (amido black). Reserpine treatment decreased the fluorescence intensity in the pars intermedia and in thin-layer chromatography, and the staining of the fluorescent band with amido black was also decreased. Amino-terminal tryptophyl-peptides appeared to be depleted from the pars intermedia cells together with endorphins and other hormones of the ACTH/MSH cells containing tryptophan.